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(57) Abstract 



The human cytomegalovirus (HCMV) protein, that was previously shown to block the MHC class I antigen presentation pathway, has 
been shown herein to block the MHC class II pathway. This is surprising because the class I and class II proteins are not homologous. US2 
caused degradation of class II-alpha proteins and also class II-DM-alpha, part of an enzymatic complex required for loading of antigenic 
peptides. In this way, US 2 has a double inhibitory effect on the MHC class II pathway. US 2 expression in cells effectively blocked 
presentation of antigens to CD4+ T lymphocytes. US2, or soluble variants thereof, can be used to reduce inappropriate immune responses 
directed to vectors, or expressed transgenes. In addition, such molecules can be used to block immunity to transplanted cells or organs or 
in autoimmune diseases. 
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long repeats of human Cytomegalovirus,' J. Mol. BioL 1986, Vol. 
192 pages 177-208, see entire document. 

X Database A-geneseq 36 on gencore 4.5, No. R34706, Glick, D.L. et 23 

al. 'Purified DNA encoding eukaryotic nad cyclase-useful for prodn. 
Of cyclic adenosine di: phosphate ribose from NAD,' US 5202426 
A, 13 April 1993, see cols 15-18. 

Y Database Pir-62 on gencore 4.5, No. E26078, S09916, Weston, R. 25 

et al. 'Sequence of the short unique region, short repeats, and part 
of the long repeat'. J. Mol. BioL 1986, 192, pages 177-208, see 
entire document. 



0 



Further documents are listed in the continuation of Box C. | | See patent family annex. 



'A' 



Special categories of ciud documeiiu: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubu on priority claim (s; or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or oilier 



document published prior to die international filing date but later than 
the priority date claimed 



*T* later document published after the international filing date or priority 

date and not in conflict with die application but cited to understand 
die principle or theory underlying the invention 

"X* document of particular relevance: the claimed invention cannot be 

considered novel or cumioi be considered to involve an inventive step 
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I, This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted 1/ the applicant according to Article 36. 



This REPORT consists of a total of 



Led 1/ the ap; 
sheets. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority, 
(see Rule 70.16 and Section 607 o£the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
1 | x| Basis of the report 
II Priority 

III | | Non-establishment of report with regard to novelty., inventive step or industrial applicability 

IV | | Lack of unity of invention 

V I x| Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

VI Q^j Certain documents cited 
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1 . With regard to the elements of the international application: * 
| x [ the international application as originally filed 
the description: 



pages 
pages 
pages 



1-31 
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; as originally filed 

, filed with the demand 



NONE 



filed with the letter of 



| x| tn e claims: 

pages 32-35 

pages NONE 

pages NONE 

pages 



. as originally filed 

as amended (together with any statement) under Article 19 
5 filed with the demand 



NONE 



. filed with the letter of 



| x| the drawings: 



pages 
pages 
pages 



1-8 



NONE 



. as originally filed 
filed with the demand 



NONE 



filed with the letter of 



| x| the sequence listing part of the description: 

pages LJ> 

pages 



NONE 



, as originally filed 
filed with the demand 



pages 



NONE 



. filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

|^^| the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to anv nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 contained in the international application in printed form. 

| " | filed together with the international application in computer readable form. 

| [ furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the uriten sequence listing has 
' — ' been furnished. 

^ | x[ The amendments have resulted in the cancellation of: 



the description, pages 



NONE 



NONE 



CEI the claims, Nos. 

{lei the drawings, sheets A*g NONE 



5. | ] This report has been drawn as if (some of) the amendments hud not been made, since they have been considered to go 

bevond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheers which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

in this report as "originally filed" and are not annexed to this repon since they do not contain amendments (Rules 70.16 

and 70.17). 

**Anv replacement sheet containing such amendments must be referred to under item } and annexed to this report. 

"^MncA/jfw rRnx |) fJulv 1998)* 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) 



Claims S-7. 9, 14, 16-38 



Claims 1-4, 8, 10-13, 15 



YES 
NO 



Inventive Step (IS) 



Claims 5-7. 9^14, 16-38 



Claims 1-4, 8, 10-13, 15 



YES 
NO 



Industrial Applicability (1A) 



Claims 
Claims 



1-38 



NONE 



YES 
NO 



citations and explanations (Rule 70.7) 
Claims 1-4. 8, 10-13, and 15 lack novelty under PCT Article 33(2) as being anticipated by WO 97/32605 12 September 1997, 
hereafter referred to as Ploegh et al. The claims recite vectors encoding HCMV US2 and methods of inhibiting the recognition 
of cellular tissue or the methods of preventing or treating autoimmune disease by administering an effect amount of said vector. 
The claims further recite wherein the vector is a viral vector and and wherein the US2 has not been mutated to recognize MHC 
class IE 

Ploegh et al. teaches vectors, including adenoviral or vaccinia viral vectors, encoding wild type HCMV US 2. and the 
administration of said vectors to mammals to prevent autoimmune disease (Ploegh et al.. see pages 8-10. especially page 10. 
and page 27, claims 25-28). It is noted that while Ploegh et al. does not specifically teach that US2 has MHC class II inhibiting 
activity, such activity is inherent to the wild type US2 protein. Thus, by teaching all the limitations of the claims. P loegh et al. 
anticipates the instant invention. 



Claims 1-4, 8, and 10-11 lack novelty under PCT Article 33(2) as being anticipated by Machold, R.P. et al.. J. Exp. Med. . 
January 20, 1997. Vol. 185, pages 363-366. The claims recite vectors encoding HCMV US 2 and methods of inhibiting the 
recognition of cellular tissue by CD4+ and CD 8+ T cells by administering an effect amount of said vector. The claims further 
recite wherein the vector is a viral vector and and wherein the US2 has not been mutated to recognize MHC class II. 

Machold et al. teaches vaccinia virus vectors encoding wild type HCMV US2 and the traasfection of mammalian cells 
with the vaccinia virus resulting in the degradation of MHC class I molecules winch in turn inhibits recognition of the trmsfocied 
cells by T cells (Machold et al.. page 364. Figure 1. and page 366). It is noted thai while Machold et al. does not specifically 
teach that US2 has MHC class II inhibiting activity, such activity is inherent to the wild type US2 protein. Thus, by teaching 
all the limitations of the claims, Machold ei al. anticipates the instant invention. 
(Continued on Supplemental Sheet.) 
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Claims 5. 9. 14 t and 16-38 meet the criteria set out in PCT Article 33(2)-{3), because the prior art does not teach or f airly 
suggest the administration of HCMV US2 protein to inhibit cellular immune responses or treat disease, or teach a soluble US2 
variant. 

Claims 1-38 meet the criteria set out in PCT Article 33(4) for industrial applicability. 



MACHOLD. R. P. et al. "The HCMV gene products US11 and US2 differ in their ability to attack allelic forms of murine 
major histocompatibility complex (MHC) class 1 heavy chains." J. Exp. Med. January 20. 1997. Vol. 185. pages 363-366, see 
especially page 364. 
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